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1. Summary

Title:

Guidelines/Recommendations:

Purpose:

Results:

Biodegradation of
Wacker BS 1701:

Biodegradation of Aniline:

Biodegradation in the Toxicity
Control:

Ready Biodegradability of Wacker BS 1701 in a Manometric Res-
pirometry Test

— Commission Directive 92/69/EEC, Method C.4-D of July 31,
1992: Manometric Respirometry Test (EEC Publication No. L
383 A, December 1992)

— OECD Guideline for Testing of Chemicals No. 301 F: "Ready
Biodegradability: Manometric Respirometry Test", adopted
July 17, 1992

The test item Wacker BS 1701 was investigated for its ready bio-
degradability in a Manometric Respirometry Test over a period of
28 days. The biodegradation was followed by the oxygen uptake of
the micro organisms during exposure. As a reference item Aniline
was tested simultaneously under the same conditions as the test
item, and functioned as a procedure control.

After correction of the mean biochemical oxygen demand of the
inoculum controls at the end of the 28-day exposure period degra-
dation rates of 0 % and 2 % were found. The test item can there-
fore not considered to be ready biodegradable.

The reference item Aniline was sufficiently degraded to 81 % after
14 days, and to 104 % after 28 days of incubation, thus confirming
the suitability of the used activated sludge inoculum.

In the toxicity control containing both, the test item and the refer-
ence item Aniline, 40 % biodegradation was noted within 14 days
and 46 % biodegradation was determined after 28 days of incuba-
tion. Thus, the test item can be assumed to be not inhibitory on the
activated sludge micro organisms.
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2. Survey of the Study

2.1 General Information

Title:

Sponsor:

Monitoring:

Test Item:

Test Facility:

IBACON-Project:

Project Staff:
Test Facility Management:
Study Director:

Technical Coordination:

Head of Quality Assurance Unit (QAU):

Quality Assurance Unit Managers:

Schedule:

Study Initiation Date:
Experimental Starting Date:
Experimental Completion Date:
Draft Report Date:

Study Completion Date:

Ready Biodegradability of Wacker BS 1701 in a Ma-
nometric Respirometry Test

Wacker-Chemie GmbH
Werk Burghausen
Johannes-Hess-Strafle 24
84489 Burghausen
Germany

Dr. Axel Bosch

Wacker BS 1701

Institut fiir Biologische Analytik und
Consulting IBACON GmbH
Arheilger Weg 17

64380 Rossdorf

Germany

9545160

Dr. Ralf Petto

Dr. Johannes Hertl

Carina Weiss

Dipl. Biol. Christiane Rutschmann-Fréhlich

Dipl. Biol. Antje Pfiitzner
Dipl. Biol. Erika Schnellbacher

November 13, 2000
November 15, 2000
December 13, 2000
December 20, 2000
January 22, 2001
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2.2 Good Laboratory Practice

2.3 Archiving

This study was performed in compliance with:

e The OECD Principles of Good Laboratory Practice (as
revised in 1997) and the

e Chemikaliengesetz ('Chemicals Act') der Bundesrepublik
Deutschland (ChemG), Anhang 1 ("Annex 1), 1994/97.

This study was assessed in compliance with the study proto-
col and the IBACON Standard Operating Procedures. This
study and/or test facility were periodically inspected by the
Quality Assurance Unit (QAU) and the dates and the phases
of the inspections are included in this final report. The data
contained within this final report were audited in comparison
to the raw data.

A quality assurance statement, signed by the Quality Assur-
ance Unit, is included in this final report.

The following data / sample(s) will be archived

for 15 years:

- all raw data

- the study protocol

- one certified copy of the final report

for at least 2 years:
- one sample of the test item and of the reference item

following the date on which the final report is audited by the
Quality Assurance Unit at:

Institut fiir Biologische Analytik
und Consulting IBACON GmbH
Arheilger Weg 17

64380 Rossdorf

Germany

No raw data or material relating to the study will be discarded
without the sponsor's prior consent.
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2.4 Signatures

Study Director: Dr. Johannes Hertl
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Test Facility Management: Dr. Ralf Petto
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3. Quality Assurance Unit Statement

Test Facility: Institut fiir Biologische Analytik
und Consulting IBACON GmbH
Arheilger Weg 17

64380 Rossdorf
Germany

IBACON Project: 9545160

Title of the Study: Ready Biodegradability of Wacker BS 1701 in a Manometric
Respirometry Test

Test Item: Wacker BS 1701

Study Director: Dr. Johannes Hertl

Study based Inspections
Phases inspected Dates of QAU Inspections Dates of Reports to Study Director
and to Test Facility Management

Study Protocol November 13, 2000 | November 13, 2000

Experimental Phase November 15, 2000 November 15, 2000

Draft Report December 21, 2000 December 21, 2000

Final Report January 22, 2001 January 22, 2001

This statement confirms that the final report reflects the raw data.

Dipl. Biol.
Christiane Rutschmann-Frahlich

Y W%wf

date: /\b " U’O Hy 6;23 QOO4
vV J !

Quality Assurance Unit:
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4. Statement of Compliance
IBACON Project: 9545160
Title of the Study: Ready Biodegradability of Wacker BS 1701 in a Manometric
Respirometry Test
Test Item: Wacker BS 1701
Study Director: Dr. Johannes Hertl
GLP-Regulations: e The OECD Principles of Good Laboratory Practice (as

revised in 1997) and the

e Chemikaliengesetz (‘Chemicals Act’) der Bundesrepublik
Deutschland (ChemG), Anhang 1 (‘Annex 1°), 1994/97.

Integrity of the Study: This study performed in the test facility of IBACON, was
conducted in compliance with the Good Laboratory Practice
regulations. There were no circumstances that may have af-
fected the quality or integrity of the study.

Study Director: Dr. Johannes Hertl

g}, — Tle.x
date: % PN . 2004
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5. Objectives of the Study

5.1 Title

5.2 Purpose

5.3 Guidelines / Recommendations

Ready Biodegradability of Wacker BS 1701 in a Manometric
Respirometry Test

The purpose of this study was to determine the ready biode-
gradability of the test item Wacker BS 1701. The test item
was exposed to activated sludge from the aeration tank of a
domestic waste water treatment plant for 28 days. The biodeg-
radation was followed by the oxygen uptake of the micro or-
ganisms during exposure. As a reference item Aniline was
tested simultaneously under the same conditions as the test
item, and functioned as a procedure control.

This study is recognized by the OECD and EEC guidelines
and should provide a rational basis to assess the ready biodeg-
radation properties of the test item when incubated with acti-
vated sludge.

This study was designed to comply with the following meth-
ods:

— Commission Directive 92/69/EEC, Method C.4-D of
July 31, 1992: Manometric Respirometry Test (EEC Pub-
lication No. L 383 A, December 1992).

— OECD Guideline for Testing of Chemicals No. 301 F:
"Ready Biodegradability: Manometric Respirometry Test",
adopted July 17, 1992.
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6. Material and Methods

6.1 Test Item and Reference Item

Test Item

The test item and the information concerning the test item were provided by the sponsor:

Name:

Batch No.:

Active Ingredient(s) / Purity:
Certificate of Analysis / Date:
Aggregate State at RT:
Molecular Weight:
Molecular Formula:

Colour:

Density (at 25 °C):
Solubility:

Stability:

Expiry Date:

Storage:

Reference Item

Wacker BS 1701

KH 02343

alkylalkoxysilane / 98.53 %, (GC)
20.07.2000

liquid

276.49 g/mol

C,4H3,0581

colourless

0.86 g/em’

in water: insoluble

pure: see expiry date
in water: not indicated by the sponsor

November 2001

in original container, at room temperature, in the dark

The information concerning the reference item were provided by the manufacturer:

Identity:

Batch No.:

Expiry Date:

Purity:

Certificate of Analysis Ref. Code / Date:
Molecular Weight:

Storage:

Aniline p.A.

K25227461

May 31, 2001

99.5 %, freshly distilled August 16, 2000
May 06, 1998

93.13 g/mol

in original container, at room temperature, in the dark
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6.2 Test System

Species:

Origin:

Conditioning:

6.3 Test Units
Type and Size:

Identification:

6.4 Test Conditions
Surrounding Type:
Temperature:

Light Conditions:

pH-Value of Test Solutions:

6.5 Test Water

Reconstituted Test Water:

activated sludge, micro organisms from a domestic waste wa-
ter treatment plant

supplied by the sewage plant Grof-Zimmern, Germany

The activated sludge used for this study was washed by cen-
trifugation and the supernatant liquid phase was decanted. The
solid material was resuspended in tap water and again centri-
fuged. This procedure was repeated twice. An aliquot of the
final sludge suspension was weighed, dried and the ratio of
wet sludge to its dry weight was determined. Based on this
ratio, calculated aliquots of washed sludge suspension, corre-
sponding to 1.5 g dry material per litre were mixed with test
water (see 6.5) and then aerated until use.

Manometric Test System with test flasks containing a volume
of 500 mL (see 6.8).

“Each test unit was uniquely identified with the study number,

treatment and replicate number.

climatic chamber

22°C

darkness

7.6 (measured at the start of the test)

In deionized water analytical grade salts were added to prepare
the following stock solutions:

a) 8.5 g KH,PO,, 21.75 g K,HPO,, 33.4 g Na,HPO, x 2 HyO,
0.5 g NH,CI filled up with deionized water to 1000 mL
volume

b) 22.5 g MgSO, x 7H,O filled up with deionized water to
1000 mL volume

¢) 36.4 g CaCl, x 2H,0 filled up with deionized water to
1000 mL volume

d) 0.25 g FeCl; x 6H,O filled up with deionized water to
1000 mL volume

In order to avoid preparation of the stock solution d) immedi-
ately before use, one drop of concentrated HCI per litre was
added.

10 mL of stock solution a) and 1 mL of the stock solutions b) -
d) were combined and filled to a final volume of 1000 mL with
deionized water.
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6.6 Preparation of the Test Solutions

Test Item (flasks 1 and 2):

Inoculum Control (flasks 3 and 4):

Procedure Control (flask 5):

Abiotic Control (flask 6):

Toxicity Control (flask 7):

6.7 Course of the Test

Preparation of Test Flasks:

Incubation:

Test Duration:

6.8 Test Parameters

Measurement of Oxygen:

Temperature:

pH-Value:

6.9 Result Evaluation

Definitions:

25.1 and 25.4 mg Wacker BS 1701, respectively and acti-
vated sludge at a concentration of 30 mg suspended solids

per litre were filled up with test water to a volume of
244 mL.

Activated sludge at a concentration of 30 mg suspended solids
per litre was filled up with test water to a volume of 244 mL.

24.9 mg Aniline and activated sludge at a concentration of
30 mg suspended solids per litre were filled up with test water
to a volume of 244 mL. The procedure control was also used
for other projects which ran in parallel.

25.2 mg Wacker BS 1701 filled up with test water (sterile
filtered, 0.2 - 0.45 um filter) to a volume of 244 mL.

25.5 mg Wacker BS 1701, 24.8 mg Aniline and activated
sludge at a concentration of 30 mg suspended solids per litre
were filled up with test water to a volume of 244 mL.

The amounts of test item and reference item were directly
weighed into the test flasks. The solutions were dispersed by
stirring during the exposure period to achieve a homogeneous
solution of the test item.

The closed test flasks were incubated in a climatic chamber
under continuously stirring. The consumption of oxygen was
determined by measuring the change of pressure in the flasks.
Evolved carbon dioxide was absorbed in an aqueous solution
(45 %) of potassium hydroxide.

28 days

The change of pressure in the test flasks was measured by
means of a manometric method (BSB/BOD-Sensor-System,
Aqualytic, D-63263 Neu Isenburg, Germany) each day.

Temperature was measured each working day in the climatic
chamber.

pH-values were measured in all flasks at the start and end of
the test using a pH-electrode ECM-Multi (Dr. Lange, D-
40549 Diisseldorf, Germany).

ThODypa: Theoretical Oxygen Demand
the total amount of oxygen required to oxy-
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dize a chemical completely. It is calculated
from the molecular formula and expressed
as mg oxygen required per mg test item.

BOD: Biochemical Oxygen Demand

the amount of oxygen consumed by micro
organisms when metabolizing a test item;
also expressed as mg oxygen uptake per mg
test item.

10-day window: the 10 days immediately following the at-
tainment of 10 % biodegradation

Calculation of BOD: The biodegradability (% BOD = mg O, per mg test item)
exerted after each period was calculated as:

mg O, uptake of test item - mg O, uptake of inoculum control
BOD =

mg test item in flask

The percentage biodegradation of the test item and of the
reference item Aniline was calculated as:

BOD (mg O,/mg test item or Aniline)
% degradation = x 100 %
ThODyn4 (mg O,/mg test item or Aniline)

The ThODyps of Wacker BS 1701 was calculated to be

2.49 mg O,/mg test item.
6.10 Validity Criteria of the Study
Inoculum Control: The oxygen demand of the inoculum control (medium and
inoculum) was 25 mg O,/L and thus not greater than 60 mg
O,/L within 28 days.
pH-Value: The pH-value of the test item flasks at the end of the test was

pH 7.4 and is thus within the range of pH 6.0 - 8.5.

Reference Item:  The percentage degradation of the reference item Aniline
reached the level for ready biodegradability (about 60 %)
within 5 days.

6.11 Deviations to the Study Protocol

There were no deviations to the study protocol.
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7. Results and Discussion
7.1 Biodegradation of Test Item

Percentage Biodegradation:

Conclusion:

Under the test conditions the percentage biodegradation of
Wacker BS 1701 reached 0 % and 2 % after 28 days of
exposure. The results are represented in Tables 1 and 2 and
Figure 1.

The test item can not considered to be ready biodegradable.

7.2 Biodegradation of Reference Item Aniline

Percentage Biodegradation:

Conclusion:

The reference item Aniline was sufficiently degraded to
81 % after 14 days, and to 104 % after 28 days of incuba-
tion. The results are represented in Tables 1 and 2 and

Figure 1.

The percentage biodegradation of the reference item con-
firms the suitability of the used activated sludge inoculum.

7.3 Biodegradation in the Toxicity Control

Percentage Biodegradation:

Conclusion:

7.4 Abiotic Control

Oxygen Demand:

In the toxicity control containing both, the test item and the
reference item Aniline, 40 % biodegradation was noted
within 14 days and 46 % biodegradation was determined
after 28 days of incubation. The results are represented in
Tables 1 and 2.

According to the test guidelines the test item can be as-
sumed to be not inhibitory on the activated sludge micro
organisms because degradation was > 25 % within 14 days.

The oxygen demand in the abiotic control was below the
oxygen demand in the control flasks (see Table 1).
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Table 1. Cumulative biochemical oxygen demand (mg O,/L) in test flasks during the test period

of 28 days
Time Flask No.
(days) 1 2 3 4 5 6 7

1 0 0 0 0 0

2 5 0 3 0 0

3 5 0 4 3 105 0 35
4 5 0 6 3 140 0 135
5 5 5 6 4 155 0 150
6 5 5 4 4 165 0 165
7 5 5 9 9 180 0 170
8 10 5 6 9 185 0 185
9 10 10 12 12 190 0 190
10 10 10 9 9 195 0 190
11 15 10 10 12 200 0 200
12 15 10 12 13 205 0 205
13 15 15 12 13 210 0 210
14 15 15 13 16 215 0 215
15 15 15 13 16 220 0 220
16 20 15 16 18 225 0 225
17 20 15 18 18 235 0 230
18 20 20 19 19 240 2 230
19 20 20 ‘ 19 19 245 3 235
20 20 20 18 19 250 3 240
21 20 20 21 21 255 6 245
22 25 20 19 21 260 7 250
23 25 20 21 21 265 7 250
24 25 20 22 22 275 9 255
25 25 20 21 22 280 10 255
26 25 25 24 24 280 12 255
27 25 25 24 25 280 13 255
28 30 25 25 25 280 15 255

flasks 1 and 2: Test item

flasks 3 and 4: Inoculum control
flask 5: Aniline (Procedure control)
flask 6: Abiotic control

flask 7: Toxicity control
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Table 2. Percentage biodegradation (BOD/ThODxgs) of test item, of Aniline and of the toxic-
ity control

Time Percentage BOD
(days) Wacker BS 1701 Aniline Toxicity control
flask 1 flask 2 flask 5 flask 7
1 0 0 0 0
2 1 -1 -1 0
3 1 -1 41 6
4 0 -2 55 26
5 0 61 29
6 0 65 32
7 -2 -2 70 32
8 1 -1 72 35
9 -1 -1 72 35
10 1 1 76 36
11 1 -1 76 37
12 1 -1 78 38
13 1 80 39
14 0 81 40
15 0 0 83 41
16 1 -1 85 41
17 1 -1 88 42
18 0 0 90 42
19 0 0 92 43
20 1 1 94 44
21 0 0 95 44
22 2 0 98 46
23 2 0 99 45
24 1 -1 103 46
25 1 -l 105 46
26 1 104 46
27 0 104 46
28 2 104 46

ThODyg4 of Wacker BS 1701: 2.49 mg O,/mg test item
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Table 3. pH-values at the end of the test

flask No. Treatment pH-value
1 Test item 7.4
2 Test item 7.4
3 Inoculum control 7.5
4 Inoculum control 7.5
5 Procedure control (Aniline) 7.0
6 Abiotic control 7.6
7 Toxicity control 7.0
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Figure 1. Biodegradation of Wacker BS 1701, of the reference item Aniline and of the toxicity con-
trol during the exposure period of 28 days

page 22 of 22



